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he sixth periodic inspection of Beltzville Lake Dam was held on 11 and 12 Nov.
1976 by representatives of the North Atlantic Division and the Philadelphia
District Army Corps of Engineers. The overall condition of the project is
considered good. The two items of most concern to the inspection varty were
(1) the deterioration of the motor control units in the tower and (2) the »?
loss or faulty operations, since the dam's construction of a total of eight -
piezometers of the Warlam type, all of which are located downstream of the <—1
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RESPONSIBILITY. The controlitng DoD office will be responsihlz for completion of the Report Documentation Page, DD Form 1473, in
all technical reports prepared by or for DoD organizations.

CLASSIFICATION. Since thits Report Documentation Page, DD Form 1473, 1s used in preparing announcements, bibliographies, and data
banks, 1t should be unclass.fied if poss:ble. If a classificition 1s req tred, i1dentify the classified items on the page by the appropriate
symbol.

COMPLETION GUIDE

Geners!l. Make Blocks 1, 4, S, 6, 7, 11, 13, 15, and 16 agree with the corresponding information on the report cover. Leave
Blocks 2 and 3 btank.

Block 1. Repost Number. Enter the unique alphanumeric report :.:nter shown on the cover
Block 2. Government Accession No, Leave Blank. This spac+ 15 for use by the Defense Documentation Cente-.

Block 3. Recipient’s Catalog Number, Leave blank. Thit space is for the use of the report recipient to assist in future
retrieval of the decument.

Block 4, Title and Subtitie. Enter the title in all capital letters exactly as it appears on the publication. Titles sliould be
unclassilied whenever possible. Write out the En%ish equivalent for Greek letters and mathematical symbols in the title (see
““Abstrazting Scientific and Technical Reports of Defense-sponsored RDT/E,'’AD-667 000). If the report has a subtitle, this subtitle
should follow the main title, be separated by a comma or semicolon 1f appropriate, and be initially capitalized, If a publication has a
utle 1n a foretgn language, translate the title into English and follow the English translation with the title in the original language.
Make every effort to simplify the title before publication.

Block 5. Type of Report and Period Covered. Indicate here whether report 1s interim, final, etc., and, if applicable, inclusive
dates of period covered, such as the life of u contract covered 1n a final contractor report.

Block 6. Performing Organization Report Number. Only numbers other than the official report number shown in Block 1, such
as senes numbers for in-house reports or a coatractor/grantee number assigned by hum, will be placed in this space. If no such numbers
are used, leave this space blank.

Block 7, Author(s). Include corresponding information fro.n the report cover. Give the name(s) of the author(s) in conventional
order (for example, John R. Doe or, :f author prefers, J. Robert Doe). In addition, list the affiliation of an author if it differs from that
of the performing organization.

Block 8. Contract or Grant Number(s). For a contractor or grantee report, enter the complete contract or grant number(s) under
which the work reported was accomplished. Leave blank in in-house reports.

Block 9. Performing Organization Name and Address. For in-house reports enter the name and address, including office symbol,
of the performing activaty. For contractor or grantee reports enter the name and address of the contractor or grantee who prepared the
report and identify the appropriate corporate division, school, laboratory, etc., of the author. List city, state, and ZIP Code.

Block 10, Program Element, Project, Task Area, and Work Unit Numbers. Enter here the number code from the applicable
. Department of Defense form, such as the DD Form 1498, ¢‘Research and Technology Work Unit Summary’’ or the DD Form 1634,
% ¢'Research and Development Planning Summary,’’ which identifies the program element, project, task area, and work unit or equivalent
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Block_11, Controlling Office Name and Address. Enter the full, official name and address, including office symbol, of the
controlling office. (Equates to funding/sponsoring agency. For definition see DoD Dizec'ive 5200.20, ““Distribution Statements on
Technical Documents.*)
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Block 13, Number of Pages. Enter the total number of pages.

Block 14, Monitoring Agency Name and Address (if different from Controlling Office). For use when the controlling or funding
office does not directly administer a project, contract, or grant, but delegates the administrative responsibiftty to another organization,
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Blocks 15 & 15a. Security Classification of the Report: Declassification/Downgrading Schedule of the Repost. Enter in 15
the highest classification of the report. If appropriate, enter in 15a the declassification/downgrading schedule of the report, using the
abbreviations for declassification/downgrading schedules listed in paragraph 4-207 of DoD 5200.1-R.

Block 16. Distribution Statement of the Report. Insert here the applicable distribution statement of the repnrt from DoD
Directive 5200,20, *‘Distribution Statements on Technical Documents.”

Block 17, Distribution Statement (of the abstract entered in Block 20, if different from the flist‘n’bution statement of the report).
Insert here the applicable distribution statement of the abstract from DoD Directive 5200.20, “Distribution Statements on Technical Doc-
uments.*’
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Block 18. Supplementary Notes. Enter information not included elsewhere but useful, such as: Prepared in cooperation with
... Translation of (or by) . . . Presented at conference of . . . To be published in . . .
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Block 19. Key Words. Select terms or short phrases that identify the principal subjects covered in the report, and are
sufficiently specific axd precise to be used as index entries for cataloging, conforming to standard terminology. The DoD “Thesaurus
of Engineering and Scientific Temms*’ (TEST), AD-672 000, can be helpful,

Block 20. Abstract. The abstract should be a brief (not to exceed 200 words) factual' summary of the most significant informa.
tion contaizga 1n the report. If possible, the abstract of a classified reporst should be unclassified and the abstract to an unclassified ‘g
report should consist of publicly. releasable information. If the report contains a significant bibliography or literature survey, me?’tion
it here. For information on preparing abstracts see ‘‘Abstracting Scientific and Technical Reports of Defense-Sponsored RDT&E,

AD-667 000.
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NADEN-TF (6 Jul 77) 1st Ind

SUBJECT: Beltzville Lake, Periodic Inspection Report Number 6
DA, North Atlantic Division, Corps of Engineers, 90 Church Street,
New York, NY 10007 8 August 1977

T0: District Engineer, Philadelphia ATTN: NAPENF

The report is approved, subject to. implementation of the rollowing comments}

a., Paragraph 1-03, The interval of periodic inspection should not
be greater than 3 years because of the reported embankment - foundation
seepage.,

b. Section 2-06 £. At the time of the periodic inspection (Nov 76)
the District advised that a contract for repairs to the Stilling Basin in
the estimated amount of $65,000 was being prepared, The status of this
work, now noted as not having been repaired, should be defini-ively stated. H
It should be indicated in Section 6 if it has a high priority. P

c. Section 5, It should be noted that the replaccment of the it
environmental quality control system will result in a revision to Section 2-4,11 o
of the O&f manual, Other findings and recommendatione of periodic inspections
resulting in modifications of operations and maintenance procedures should
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DEPARTMENT OF THE ARMY 5

PHILADELPHIA DISTRICT. CORPS OF ENGINEERS '

CUSTOM HOUSE—2 D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REPLY REFER TO

NAFEN-~F 6 July 1977

SUBJECT: Beltzville Lake, Periodic Inspection Report Number 6

Division Engineer, North Atlantic
ATTN: NADEN

In accordance with the instructions contained in ER 1110-2~100, "Periodic
Inspection and Continuing Evaluation of Completed Civil Works Structures,"
the subject report is transmitted for your review and approval.

FOR THE DISTRICT ENGINEER: ;

0L

D 1 (6 eys) WORTH D, FHILLIPS '
as Chief, Engineering DJ.VlSiO'.l
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g:? 2 Piezometer Deta 1971-1972
: 3 Piezometer Data 1973-1974 ¢
: L Piezometer Data 1975-1976 3
oy 5 Weir Discharge Data 1971-1973
6 Weir Discharge Data . 1974-1975 3
% 7 Weir Discharge Data 1976 ;
8 Surface Settlement Pipes - Lateral Movement 1970-1971 . &
% 9 Surface Settlement Pipes - Lateral Movement 1972-1973 s 7
e 10 Surface Settlement Pipes - Lateral Movement 1974-1975 ;o
= 11 Surface Settlement Pipes - Lateral Movement 1976 L
& 12 Subsurface Settlement Data VIF -92-2 1968-1969 P 3
3 13 Subsurface Settlement Data VIF -92-2 1969-1970 % 3
1k Subsurface Settlement Data VIF -92-2 1971-1972 1 3
15 Subsurface Settlement Data VIF -92-2 1973-197h4 2 7
16 Subsurface Settlement Data VIF -92-2 1975-1976 L
17 Vertical Deflection Data E&W VIF -92-2 1968-1969
{ 18 Vertical Deflection Data E&W Vivr -92-2 1970-1971 5 ‘_
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?; No. Title
19 Vertical Deflection Data E&W VIF -02-2 1972-1973
20 Vertical Deflection Data E& VIF -92-2 1974-1975
2l Vertical Deflection Data E&W VIF -92-2 1976
22 Vertical Deflection Data N& VIF -92-2 1968-1969
23 Vertical Deflection Data N&S VIF ~92-2 1970-1971
oh Vertical Deflection Data N&S VIF -92-2 1972-1973
25 Vertical Deflection Data N&S VIF -92-2 1974-1975
26 Vertical Deflection Data N&S VIF -92-2 1976
o7 Subsurface Settlement Data VIF -95-2 1969-1970
28 Subsurface Settlement Data VIF -95-2 1971-1972
29 Subsurface Settlement Data VIF -95-2 1973-197k4
30 Subsurface Settlement Data VIF -95-2 1975-1976
31 Vertical Deflection Deta E&W VIF -95-2 1969-1970
32 Vertical Deflection Data E&W VIF -95-2 1971-1972
33 Vertical Deflection Data E&W VIF -95-2 1973-1974
3Y4 Vertical Deflection Data E&W VIF -95-2 1975-1976
35 Vertical Deflection Data N&S VIF -05-2 1969-1970
36 Vertical Deflection Data N&S VIF -95-2 1971-1972
37 Vertical Deflection Data N&S VIF -95-2 1973-1974 _
38 Vertical Deflection Data N&S VIF -95-2 1975-1976 !
39 Subsurface Settlement Data VIF -98-5 1969-1970 :
Lo Subsurface Settlement Data VIF -98-5 1971-1972
. Iy} Subsurface Settlement Data VIF -98-5 1973-1974
I Subsurface Settlement Data VIF -98-5 1975-1976
43 Vertical Deflection Data E&W VIF -98-5 1969-1970
k| Ly Vertical Deflection Data E&W VIF -98-5 1971-1972
- 45 Vertical Deflection Data E&W VIF -98-5 1973-197h
i 46 Vertical Deflection Data E&W VIF -98-5 1975-1976
v 47 Vertical Deflection Data N&S VIF -98-5 1969-1970
& 48 Vertical Deflection Data N& VIF -98-5 1971-1972
£ el Vertical Deflection Date N&S VIF -98-5 1973-1974
B 50 Vertical Deflection Data N& VIF -98-5 1975-1976 :
B 51 Top of Dam Settlement 1970-1971 ‘
52 Top of Dem Settlement 1972-1973 i
53 Top of Dam Settlement 1974-1975 ;
5k Top of Dam Settlement 1976 :
;
APPENDIX A :
List of Attendees - Periodic Inspection No. 6 1
&
APPENDIX B Fi
Photographs §
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APPENDIX C

T . S

& NADEN-TF/TS D.F. dated 14 December 1976, Subject, Beltzville Dam,
S Periodic Inspection.

NAPNA D.F. and Inclosure dated 24 February 1977. Subject, Periodic
Inspection, Beltzville State Park Facilities, 12 Nov 76.
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BELTZVILId TAKE
Pohopoco Creek, Pennsylvania
Dam, Outlet Works and Spillway
Periodic Inspection Report No. 6

SECTION 1
INTRODUCTION

1-71, AUTHORITY AND SCOPE., This report has been prepared in accordance with
Engineer Regulation 1110-2-100 entitled "Periodic Inspection and Continuing
Evaluation of Completed Civil Works Structures",

This report presents the results of the sixth periodic inspection,
instrumentation readings for their full recording period and remedial
measures adopted by the District,

1-02. CONSTRUCTION HISTORY. The construction history of the dam site
facilities and Phase I clearing contract to Elevation 586 were presented in
Periodic Inspection Report No. 2., The Phase II clearing contract and
recreation contract are deseribed in Periodic Inspection Beports Ne. 3 end

1-03. INSPECTION AND EVALUATION. As required by ER 111C-2-100 "Periodic
Inspection and Continuing Evaluation of Completed Civil Works Structures",
a system of continuing evaluation including periodic inspection was planned
to assure the safety and stability of the Beltzville Lake Project. These
periodic inspections are planned to detect problem areas and to provide a
basis for recommendations for remedial treatment if and when required.
Periodic Inspections for Beltzville Lake hare been performed or are tent-
atively scheduled in the following sequence:

1y ZORUTE N T, !{:}.\‘n}i‘“\' W Jer 1

Inspection Timé Interval Scheduled Date Actual Date
Initial July 1970 20 July T0
2nd Periodic 1 year July 1971 22 July 71
3rd Periodic 1 year July 1972 14-15 Sep 72
Uth Periodic 1 year July 1973 23-24 Aug T3
5th Periodic 1 year July 1974 16-17 Sep Th
6th Periodic 2 years¥* July 1976 11-12 Nov 76
7th Periodic 2 years July 1978

8th Periodic *¥% *%

%  Originally scheduled for 1 year time interval.

Changed to 2 year time

as recommended by NAD inspection team following the 5th Periodic Inspection.

*% TInspection following the two year interval will be increased to a five
year frequency if justified by the resulis of previous inspections.
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SECTION 2
SIXTH PERIODIC INSPECTION

2-01. GEVMERAL. The sixth periodic inspection was held on 11 and 12
November 1976 and was attended by representatives of North Atlantic
Division and Philadelphia District. The list of those attending is in-
cluded in Appendix A. Pool level st the time of incpection was at
elevation 622.5 which is 7.5 feet below the normal pool elevation of 628
and is 120.5 feet above the normal pre-impoundment river elevation. The
normal pool elevation was first reached on 18 December 1971. Tt had
remained near this level (fluctuations ranged from 6 feet below to 9 feet
above normal pool) until lowered as requested by the Park Superintendent
to permit beach maintenance activities beginning 8 Nov 1976.

Upon arrival at the project site, the inspection part)* was
briefed on the resulis of the previous periodic inspections. Copies of
the third, fourth and fifth periodic inspection reports were available
for use by the inspection team members. A review of the instrumentation
data collected over their entire recording period was made prior to
beginning the inspection and a detailed check 1list was supplied for use
during the inspections. The party inspected the intake tower, conduit,
stilling basin, embankment, abutment-embankment junctions and sewage

. treatuent facilities on the first day of the inspection and the spillwey,
spillway bridge, roadway bridges and recreation areas during the morning
of the second day.

Following the inspection, a critique was conducted in the project
office. Comments made at the critique are summarized in the following
subsections 2-02 through 2-11,

2-02. INSTRUMENTATION DATA. It was recommended that all instrumentation
be read as scheduled, but piezometer and weir readings be submitted to the
District office concurrently on a monthly basis. The non-functional g
piezometers should be replaced in the spring of 1977. Current and future ;
inspection reports should include graphic plots of all instrumentation
data accumulated to the reporting date in lieu of incremental data. i

2~03. SERVICE BRIDGE. 5

a., Concrete Surfaces - No deficiencies noted,

b. Concrete Cracks - Minor cracking noted in the parapetv wall and on
top of piers - No repair required at this time.

c. Expansion Joints - Joints filled with dirt and sealant missing or
in poor condition. Cleaning and replacement of sealant is recoumended.

d, Drainage System - No deficiencies noted.
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e. OStructural Steel - Some rust spots on top of lower flanges of steel
bridge - No repair reguired at this time,

f. , Bearings -~ No deficiencies noted.

g. Guard Reails end Fencing -~ No deficiencies noted.

h., Bridge Movement - Normal

i. TLightning arrestors should be installed at service bridge entrance.
2-0k. INTAKE TOWER.

a. Structural.

(1) Concrete Surfaces - No deficiencies noted.

(?) Concrete Cracks - Penthouse roof slab has hairline cracks at 1/3
points - No repair required at this time,

(3) Leakage - Minor leakage noted, no increase since previous inspeciions,

some calcite buildup. Recommend Vandex type interior surface treatmwent cn test
section.

{4} Connection plates imbedded in concrete walls and supporting wmezzanine
frawing are corroding. Recommend cleaning and repainting.

b. Equipment.

(1) Service Gates and Hoists -~ No deficiencies noted.

(2) Emergency Gates and Hoists - No deficiencies noted.

(3) Water Quality Control Gate and Hoist - No deficiencies noted.

(4) Sluice Gates and Hoists - No. 8 Gate has bent shaft and noticeable

leakage occurs when gate is in closed position - Recommend replacement, of shaft
section and guide bearings with newly fabricated parts,

(5) Elevator - Still have problems with electrical system (see item

(6) Sump Pumps and Bypass Drain - Noted broken grates and drain on

the right side clogged - Recommend replacement of the grates and clearing
the drain.

(7) Electrical - Electrical wiring and conduit have deteriorated -
Recommend installation of surface mounted, stand off junction boxes and
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equipment to replace enbedded wiring devices; immediate replacement of
motor control centers for hydraulic systems. If failure of the laiter
should occur, the hydraulic system for operation of the gates cannot be
actuated except by employing extraordinary measures requiring the services
of an electrician and/or electrical engineer., There are no llghtnlng
arrestors on electrical service., Recommend design ond installation of
lightning arrestor system for electrical service, Tive navigation lights
and three bridge lights are burned out. Recommend the relamping of these
lights. :

(8) :«<humidifier - Two coils are burned out and the dehumidifier is
being operated as an auxilisry heat unit - Recommend replacement of eoils
and operating correctly as dehumidifier.

(9) Engine Generator (Fmergency) - Hydraulic starter for emergency
generator is difficult to reprime when engine fails to start, requiring
approx. 20 minutes to reprime using hand crank. Recommend replacing
hydraulic start system with electrical start,

(10} Heating and Ventilating System - Lack of adequate heating in
lower levels of the tower noted during previous inspections is still a
problem. Recommend study and redesign of system.  Possible solutions

%

include: (a) Relocate electric duct heater wo lower level, (b) Relocate
heat duct to right wall with outlets near floor at level #1, {c¢) Raise .
cold air return to near ceiling of level #2 and (d) Insulate gate vent .
pipes with at least 2" polyurethane foam with vapor barrier on outside.
. 2-05. CONDUTT.
&
% u. Concrete Hurfaces - No deficienciers noted.
5 b. Concrete Cracks - New hairline cracking noted. These are extensions
; of cracking mapped in 1971 and are not considered a threat to the struec- ’
. ture. 1
¢. Leakage - Leak through the joint near downstream end ncted in %
previous inspections still flowing but flow has decreased since last in- 4
spaction. No repairs considered necessary. ?
d. Joints - Spalling noted at most joints, large spall area (approx §
1.5 sq. ft.) on right hand side of north chamber. No repairs needed at 3
this time. i
&
e, Drains - No deficiencies noted. é
2-06. STILLING BASIN, z
a. Concrete Surfaces - No appreciabie change noted since last inspection; ‘
. K-
N &
., <
7
g =
.k " 3
A i
e e ) 1. =
T AR A R R R SR L N TR TSR AN T s _:f%:
v 4

AP "E“;R

" MRS R A O™ DERINY o
rreidem SO e W e Lq_ ,l‘( 0*“&4 LI ,.&“ LT YRETS Ty Y!?‘ A i‘ UEe-

!




TR TR A Y S R e — P — N
JUNva L O N N P 2 A SN A S Ry = PRy h\‘;"\“:\q:&w’ PR a3 S S, As;i»ﬁ:.,w-w.-x«,g;,«xw:

thn e e - - W A I TR o P ety Ay
- ~ wra 4 s gy

some spalling and loss of material from widdle of slab - No repairs needed.

R L T I PP RS NS

b. Concrete Cracks - New hairline cracks noted at top center of walls,
Just downstream of pypass outlet. No repair required.

¢, Leakage - None noted.

d. Joints - No deficiencies noted.

e. Drains (weepholes, etc) - No deficiencies noted.

f. Other - Eroded outlet channel sideslopes noted in the fourth periodic
inspection have not teen repaired. The undermined guardrail posts mentioned
in Inspection Report No, 5 have been repaired.

2-07. EMBANKMENT: !

a, Surface Cracks - None noted,

b. Abutment and Ewbankment Junctions - No problems noted.

¢, Vertical and Horizontal Aligmment - No problems noted.

2;« d. Umsual Movement or Cracking at or Beyond Toe - None noted. )

e, Unusual Through Ewbankment or Downstream Seepage - None noted. See
paragraph L-O4 for weir measurements of normal seepege.

f. Sloughing or BErosion of Embankment or Abutmeni. No problems noted
except some erosion along the toe of right abutment above stilling basin

]
AL
& w}.g;r(’ﬂ

e e - Plans and Specifications are in development for improvements of surface :
% é’ drainage system in this area, ‘ g
:{ %"\ #
E B g. Movement of Structural Features in Embankment (Conduit and Intake .

Tower) ~ None noted.

h. Rip-rap Failure (Major Displacement) - None noted.
2-08. SPILIWAY.

a. Bridge.

(1) Concrete Surfaces - Generally good.

(2) Concrete Cracks - No new cracks noted; original cracks described in ;
previous inspection reports have not extended or widened.
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(3) Expansion Joints - Sealant gone - Recommend cleaning and replacing
of sealant,

(4) Drainage system - No deficiencies noted.

(5) Structural Steel - Rust spots noted at top of lower flange - No
action recommended.,

(6) Bearings - Functioning properly.
(7) Guard Rails - No deficiencies noted.

(8) Bridge Movement - No evidence of movement noted.

t. Chute and Gravity Walls.

(1) Concrete Surfaces - No change since last inspection.

(2) Concrete Cracks - No change since last inspection.

(3) Expansion Joints - No change since last ihspection - Recommend
cleaning and resealing joints at right side and at bridge pier.

(4) Drainage System - One drain on downstream, left side appears tc be
clogged -~ Recommend cleaning.

(5) Leakage - Wetness due to poor drainage noted in upstream spillway
channel and downstream spillwey chute - Rucommend continuation of present
maintenance procedure of ditching to provide drainage.

¢, Other.
(1) Spillway Side Slopes - Minor rock falls noted on right slope of

spillway upstream of service bridge - Recommend removal of the rock debris
and stockpiling in "fossil" area since the rock is highly rossiliferous.

2-09. DOWNSTREAM AREA,

a. Erosion and Drainage - As mentioned in 2-06.f. outlet channel sideslopes
are ercded. Remedial measures consisting of riprap repair and extension are
recommended after higher priority work is accomplished.

b. Surface Cracks - None noted,

~

2, Welrs - No deficiencies noted.
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2-10. UPSTREAM RESERVOIR AREA.

a. FErosion of Reservoir Sideslopes - Slight erosion noted - No
remedial treatment necessary.

b. Condition of the Highwey Ewbankment Riprap - generally good.
¢. Concrete Drainage Ditches - No problems noted.

d, Highway Bridges - No deficiencies noted.

2-11, MISCELIANEOUS - (Sewage Treatment Plant, Dam Operators' Houses and
Recreation Areas).

a. Recreation Area Boat Launch ~ A4d lightning arrestor for public
safety.

b, Maintenance - A list of normal maintenance -~ repair items noted
during the inspection was furnished to the Northern Area Engineer.

SECTION 3
CORRECTIVE MPASURES

3-01. FIFTH PERICDIC INSPECTICN. Corrective meassures to alleviate pro-
blem areas noted during the fifth periodic inspection are listed in the
following subperagrephs. Page numbers icrer to the report of that inspec-
tion.

a. Page 3. Leakage (Interior of intake tower) - "First landing up
from operating floor was wet due to calcite buildup filling space between
stairway and wall and preventing drainage through tha® space. Dam
personnel will clean out space to sllow drainage. Calcite buildup on
walls continuing."

Dam operating personnel removeé calcite buildup between stairway and
W'all 39

b. Page 3. Envirommental Quality Conirol Equipment - "System was down
for repair of damages caused by shorting from an electrical storm.
District is investigating methods of prevention of lightning damage which
is a recurring problem."

The water quality monitoring system (previously referred tc as the
environmental quality control equipment) was found to be unreliable and
costly to maintain. It was therefore abandoned and removed., A replace-
ment system is presently in design stages.
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¢, Page 4. Stilling Basin - "Eroded outlet channe. side slopes noted
in fourth periodic inspection have not been repaired, & few guard rail
posts along the access road are being undermined due to this erosion.”

The affected access road guard rail posts have been reset in concrete.

d. Page U. Sloughing or Erosion of Eumbankment or Abutment Slopes -
"No problems noted except for slight erosion of lower portion of upstream
right abutment slope. Project personn2l plan to install gutter in this
area to control this erosion."

Dam operating personnel installed a rock-lined gutter which appears to
have satisfactorily checked the erosion.

e. Page 5. Drainage System (Spillway Chute and Gravity Walls) - "Con-
crete lined ditch at top of slope on right side of spillway has areas
where slab has cracked, areas beneath slab have eroded and some slabs
have been displaced. Realignment of slabs, backfilling of eroded areas
beneath slab with lean concrete, and sealing of cracks with asphaltic or
tar sealer recommended."

This situation has been satisfactorily corrected by operating personnel,

f. Page 6. WVeirs (Downstream Area) - "The right abutment weir was not
operational at the time of the inspection. Repairs of this weir and
continued readings of all weirs is recommended."

Weir No. 3, on the right abutment, is now operational and consists of a
V-notech cut In a concrete slab set upright, founded in rock.

3-02. SIXTH PERIODIC INSPECTION.

a. Replacement of the wmotor control centers recommended in 2-04 b (7) g
was accomplished in February 1977. 5

e w2

Y. Plans and specification have been prepared for replacement of H
non~-functional Warlam type piezometers with Casagrande type piezometers

in July 1977.

SECTION L
INSTRUMENTATION RESULTS

TR i LS e

L2y

L.Ol. GENERAL. The rosults of readings on the existing instrumentation
during the construction period and during impoundment to elevation 628 and
post impoundment period through the fifth periodic inspection were presented
in previous inspection reports. A discussion of the instrumentation data

f llows,
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4.02 PIEZOMETERS. Upstream piezometers PZE-TT-1, 86-2, 95-1 and 98-1
continued to respond to and hold within three feet of the reservoir operating
level. One upstream plezometer, PZE 92-1, has continued to indicate piezo-
metric levels substantially below operating pool. levels. Impervious core
piezometer PZC 77-2 continues to register a piezometric level at least 15
feet sbove that in other core instruments (PZC 86-3 and 95-3). This latter
difference relates to core width at the various piezoweters as noted in
Periodic Report No. 2. Impervious core piezometer PZC-98-2 which experienced
fluctuetions and a relatively quick drop of 17 feet in 1972 has shown a slow
decline of an additional 17 feet from that time to August 1976, All down-
stream pore pressure devices are of the pressure cell (Warlam) type. Their
readings have generally become erratic and sporadic with increasing age or,
in some cases, the installations have become totally inoperative. A%
present, only pressure cells PPF 86-5, PPF 98-3 and PPF 98-4 are operating
satisfactorily. All remaining cells have either become inoperative (PPF
86-L4, PPF 95-4, PPE 95-5, PPE 95~6 and PPE 98-6) or indicate unreliable
readings (PPF 77-3 and PPE 98-7). PFF 86-5, located in the glacial outwash
of the foundation, indicates a minimal head of two to three feet in that
material at the downstream toe, PFF 98-3 and PFF 98-L readings affirm the
adequate functioning of the rockfill section as a drain. Plezometer records
are shown on plates 1 through L,

4-03. NON-TYPICAL PIEZOMETER DATA AND CHANGES.

PR

. a. Piezometer PZE 86-1. This piezometer was identified as a non-typical
upstream piezometer in Periodic Inspection Report NWo. 2 because of its 3-foot
lower reeding compared with piezometer PZE 86-2 which reflects pool level.
Since the difference from pool level shown by PZE 86-1 (3 feet) is small, its
readings are compatible with those at PZE 86-3 and readings at the three
instruments (86-1, 86-2 and £6-3) are consistant with emwbankment, foundation
and cutoff configurations at Station 8600, this piezometer is no longer
considered to be non-typicsl.
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b. PZE 92-1. This upstream piezometer, identified as non-typical in
Periodic Inspection Report No, 2, has always shown a piezometric level
substantially below the pool level which is not in agreement with its up-
stream location and other upstream piezometers., Its difference from the
normal pool level has increased with time from 32 feet in January 1971
when normal operating pool level was reached, to 39 feet at the present.
The piezometer responds well to rises and falls in pool levels., From the
responses to pool level changes and the decrease in piezometric level with
time, the difference from pool level is atiributable to a drop in seepage
potential in the embankwent material Tzcween the piezometer and the pool.
(The possible explanation in Report No. 2 for the difference is not valid
because of incompatibility with datr. obtained subsequent to that report.)

<
i
i
.B
-
’
T

c. VIF 92~2, Subsequent to the initial reservoir impoundment and up
to Octoter 1974, VIF 92-2 registered a water level at approximately elevation
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625, three feet below the normal pool and 35 feet above the adjacent up-
stream piezometer, PZE-92-1. Since May 1975, the wuter level in VIF 92-2
has remained at elevation 590, consistant with the level in PZE 92-1. At
that time and continuing to the present, a trickle of water could be heard
falling on the water surface at el., 590 from a higher level in the in-
clinometer casing., Falling heacl tests performed in the VIF in June 1975
to investigate this change indicated very slow outflow rate* in two tests
with the water level first raised 10 feet to el. 600 and then 35 feet to
its former level. In a final test with dye and the water level raised

35 feet, no trace of the dye was seen in several weeks of observation.
The tests and the lack of any noticeable change in normal seepage flow
according to the weir readings demonstrated an ahsence of any radical
change in permeability characteristics and it appeared that the lower
water level in the VIF reflected a similar condition as that at PZE 92-1
which had existed from the time of initial impoundment. The record for
PZE 92-1 shows a change (decrease) with time that can at least partially
account for the change at the VIF. The condition now indicated by readings
at both instriwments is compatible with existence of some local seepage
through the embankment into the foundation rock upstream of the grout
curtain, This is in agreement with the seepage study submitted in the
report of Periodic Tnspections 3 and b,

4-04, WEIRS. Records of the readings for the three weirs installed for
seepage measurement, are shown on plates 5 through 7. The records of these
weirs as of spring of 197h together with other applicable data were analyzed
in the seepage study submitted in Report No. 4. This analysis resulted in
a conclusion that the seepage as measured by the base flow over the weirs
is a small controlled discharge originating, for the applicable embankment
reach, from embankment seepage collected by the internal drain and under-
seepage thru the rock foundation. No increases in base flow amounts have
, been obgerved in the subsequent readings and the findings of the study
: that the seepage is normal and does not affect embankment safety remain
unchanged.

The estimated base flow at Weir No. 1, originally set at 0.4 cfs based
on the records available through June 1974, has been revised downward to
0.3 efs (130 gpm) based on subsequent readings for dry periods in 1974 and
1975, The base flow at Weir No. 2 has shown a gradual long term reduction
since its installation in 1972. 1Initially, from November 1972 to June 1973,
the base {iow appeared to he approximately 0.2 cfs. This flow dropped
gradually during the period June 1973 to March 1976 to its present level of
0.02 cfs (9gpm). The base flow at Weir No. 3 has remained at 0.02 cfs since
ite installation in June 1972. The gradual reduction of base flow which

*¥Inflow - outflow along the height of the VIF can occur through the blank
loose~fitting couplings at the 5-foot long casing sections in accordance
with the piezometric pressure distribution in the embankment surrounding
the instrument. The bottom is sealed in shale with grout.
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haes been observed at Weir No. 2 is due to mlnor locel changes in seepage
paths near the left embankment-abutment interface at the downstream toe
and bypassing of the welr rather than reduction in overall seepage
quantitles since no corresponding long term reduction has been noted in
the base flow at Weir No. 1 which receives the flow from Weir No. 2. The
reduced base flow estimate for Weir No. 1 is the result of the longer term
of record rather than a long term reduction in flow.

4..05, VERTICAL INCLINATION INSTRUMENTS.

a. General. These instruments permit measurement of movement
parallel and perpendicular to the dem centerline and horizontal settle-
ments within any portion of the ewbankment height. The sumarized
readings, current as of 9-11 June 1976 are shown in Table 1,

b, Settlement. The maximum settlements for VIF 92-2, 95-2 and 98-5
have the same zones as for the fifth inspection, These instruments have
1 indicated maximum settlement decreases since the fifth p=ariodic inspection
) reports of 0,03, 0.03 and 0.05 feet respectively.

¢. Horizontal Movement. All three inclinometers indicated an

initial upstream (easterly) movement prior to impoundment and a downstream
(westerly) trend during reserveir filling. The maximum movement in the

j} east-west direction was recorded in instrument 92-2 during April of 1971

& and sgain in June 1976, and the maximum movement in the north-south
direction was recorded in 92-2 during Februasry of 1970, During the period
15 October 1974 to 10 June 1976, generally very little movement has
occurred in the inclinometers, The maximum movements amount to 1,13 inches
in the east-west direction (VIF 92-2) and 0.38 inches in the north-south
direction (VIF 92-2) during the 20 wonth period. Since the fifth periodic
inspection east-west movement at elevation 627.4 in VIF 92-2 changed from
0.67 inches east (Oct 1974) to 0.46 inches west (May 1975) and back to
0.73 inches east (June 1976), possibly indicating un erroneous 1975
reading.
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4.06. SUKFACE SETTLEMENT PIPES., Surface settlement readings, which are
shown in Teble 2, were presented in the second through fifth periodic
inspection repor+s. During the period from 15 October 197h to 10 June
1976, surveys indicated negligible movement in the horizontal (less
than 0.04 feet) and in the vertical (less than 0,06 feet). As with

the fifth periodic inspection report, the largest cumulative settlement
reading of the seventeen pipes occurs at SP-5,

4-.07. SERVICE BRIDGE. A study of the tower bridge movement in both the
horizontal and vertical direction has been undertaken since August of 1971 ,
(shown in Tables 3, 4, 5), Since the initial measurements, the readings ;
have been obtained on a yearly basis. The survey points are punch marks .
in the fixed plate and moveble har at each plate expansion dam of the

,‘%' ;
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bridge roacway. The points are numbered frowm one to ten beginning at the
bridge-embankment abutment and proceeding eastward.

The elevations taken at the bridge punch marks indicate little or
no movement except at the bridge-embankment sbutment which has settled
0.10 foot in the five year observation period. No problems have been
indicated by the movement records. The District will continue to monitor
this feature of the project and evaluate the movements.

The results of the tower bridge's expansion~contraction movement are
presented in Table 5. Since the anchor nut was loosened at the slotted
expansion bearing subsequent to the fourth periodic inspection, expected
movement between survey points 5 and 6 has been noted.

4-08. SPILIWAY BRIDGE. A study of the spillway bridge movement in both the
horizontal and vertical direction has been undertaken since October 1974
(shown in Tables 6, 7, 8). The readings have been obtained on a yearly
basis, The survey points are punch marks in the fixed plate and movable

’ bar at each plete expansion dam of the bridge roadway. The points are
numbered from one to eight beginning at the right abutment of the spillway
and proceeding southeast., Also included in this study is a measure of the
plumb of the two bridge piers.

The results of these surveys indicate very little movement has taken
place 1n the two year period. Monitoring of the spillwey bridge will
continue,

 SECTION 5
ENVIRONMENTAL QUATLITY CONTROL EQUIPMENT

The environmental quality control system which was described in Periodic
Inspection Reports No. 3 and No. 4 and has been in operation for three
years is being removed and will be replaced with a simpler, more reliable
method of controlling the ‘quality of the reservoir releases, The origin-
al control system was plagued with operational difficulties which are
described in the three previous Periodic Inspection Reports.
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SECTION 6
STMMARY

P T

The overall condition of the project is considered good. The two items of
most concern to the inspection party were: (1) the deterioration of the
motor control units in the tower and (2) the loss or faulty operations,
since the dam's construction, of a total of eight piezometers of the Warlam
type, all of which are located downstream of the dam centerline (two of
this total have been inoperative since October 1974). The wmotor control
units have been replaced and action is in progress to correct other
deficliencies prior to October 1977,
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CORPS OF ENGINEERS
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APPYNDIX A

Condition Report
Beltzville Lake
Ponoporo Creck, Pennsylvania

Periodic Inspection Report No., 6

List of Attendees
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BELTZVITLLE TAKY

Tist of Atiendees - Periodic Inspection No. 6,

T,

J. Bevacqua
Tarrobino
SavageX
rikstrems
Rubright
Fritzinger
Peterson
Braun

K. Erickson*
Schaefer”
R. Spies*
Werner¥
Uibel

Smith

Majcr D. Means¥

Ja

Rorzhick*

“Part Time

WAD, Fngineering

NAD, Engineering

NAD, Construction

NAD, Engineering

NAP, Engineerins Division
NAP, Engireering Division
NAP, Enginsering Division
NAP, Engineering Division
NAP, Engineering Division

NAT, Engineering Division

VAP, Construction-Operations D

NAP, Construction-Opergtisns Div,

HAP, Fngineering Divisicn
NAO

Northern Area Engineer

Head Dam Operator, Beltzville Lake
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Beltzville TLake

APPEIDIX B
Condition Kepert
Pohopoco Creek, Pennsylvania

Periodic Inspection Report No. 6.
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Y oer B

- R
ing towards stilli
basin and large boulder pile shown in
Photos 1 thru 1B {in left background).
Note erosion - Nov 1975,

. - K P Ll X%
PHOTO 3 - Coninet area Letween dam and

dovnstream left abvtment - Nov 1976
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PHOTO k& - Rock falls along right slope o1
spillwey, upstream of spillway bridge -
Nov 1976.
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PHOTO 5 - Same as photo 4 from poink furti»r
downstream - Nov 1976.
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‘PHOT'O‘ 7 - Closent i rrplca

% mhe

Lty
rock fall

along right slot: pillway -~ Nev 1976.
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APPENDIX ¢

Condition Report
Beltzville lLake
Pohopoco Creek, Pennsylvania

Periodic Inspection Report No. %

NADEN-TF/TS D.F. dated 1L December 1976, Subject, Beltzville Dam,
Periodic Inspection.

NAPNA D.F. and Inclosurc dated 24 February 1977. OCubject, Periodic

Inspection, Beltzville State Park Facilities, 12 Nov 76.
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RADN-T1 /1S Beltzville D:m, Periodic Incpection
L~ DATE Ut
0 Chief, Engr biv FROM rarrobius/Likstrexs 14 Dac 76

Yhe rrjor items uoted #nd discuiced during the sixth pericdic iuspection of the
subject projcet are s follovs:

&, Justrw:cntaticn

(1) Cusrently the 0 & ¥ ruourl mokes refcevence to othwr docurents relative to
the fuetrumintoeticn and conrcnuerily =ay le-d to goma ccufrrion on the part of the

opcrating vrersoennel oo ﬁu'l roould be revicoed to fnciude 211 eperatins,
nnint.u.ncy and reportiuu procedures and policies without reference to other
dosuzenLts.,

(2) DIimcrous plezoreters sre not operab }o. ih!s ir. precluding preoper
vonftoring ¢f the perfoerminee of i Cou cu 21d net b permitted Lo coatinue.
Special © & M fuadings ehould bz r1cnuested prougstly to dicuve replacement of
pilezoaeiers by the Sprias of 1577,

(3) Periodic Inspecticn Feport 0 chould dnclude grephic plots of all
inestrurenteotion dats cwarleced to ¢ote,

(4) 1t is understocd that pleac .cter 1c9din;s era srbmitted frca the field
' to the district office un 8 mwntuly busiz gud b veir data less fregucntly.
Pressure 1nd reep-je src often futeoraelared opa conseouently both sets of data

should be ifurnished councurreuntiy on ¢ m\nuu‘“ vnsis,

b. Intalie Tower

(1) nhueedberous water sceps through the corsuruction joints vere chserved;
this conditior s edvercly rfisctlng the eizovvizel eguipacnt cnd corredticg
gomz of the steel structis] r.orbers wvithin the tower Congideration chould be
given to tppiving weaterproofing mater izl on Lhe oo
It 45 recommmended thet & Lest g2clticn W L. w02 €0
constructed }woontly ¢ Ssarved

L]
Tete interior, c.o. VAIDIX o
t of interior vaterproofer be

c. Tntukie Tover Accuss Brids o

Yiror newv crecke vere noted on the toy of the acocss bridee piers. They
do not affect the adcquucy of the rtructure ol present tut viduld dbe ronftored in
futuve {nsrectlicns,

d. Outlet Works - Coaduit

- (a) The extensive cracking in the concrete coaduit showed 1ittle change from
. [N VLY, R “t [ L. ’\\..l S DU 'buh .l;:-w;t‘l(;;;-l.!,"\.'l.!.-l.)rlu!.T(- '.'_.,. 1979 LGS AD3/1063
DA'”“)Z} 0 (‘.”“ " SGLrO 1975 0o v
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Perjodic inepection

Suture inspections chould
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Por ‘130 of this ferm, see AR 340-15, the proponent agency is TAGCEN.
"REFERENCE OR OFFICE SYMBOL SUBJECT
Periodic Inspection, Beltzville State Park Facilities,
NAPNA 12 Nov 76
T0o Ch, F & M Br, FROM Northern Area Engineer  pav7e 24 Feb 77 CMT 1
ATIN: B, Uibel MAJ MEANS/cs/377-0438
1. Reference NAPNA letter to Mr, Lupino, Beltzville State Park Superintendent,
dated 4 Feb 77, (Copy sent to F & M Br.)
2, Attached as Inclosure 1 is a copy of Mr, Lupino's reply to the above referenced
letter, I have reviewed the deficiencies and corrective actions taken/to be taken,
I feel Mr, Lupino will be aggressive in following up on these items, but in certain
cases, funding may cause some delays,
7
’// G
AEL /7
1 Incl DALE F, MEANS
as Major, Corps of Engineers
Northern Area Engineer
i
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DEPARTMENT OF ENVIRONMENTAL RESOURCES

BELTZVITLE STATE PARK
R. D. #3, BOX #252
LEHIGHTON, PA 18235

February 8, 1977

Major Dale F. Means R
Department of the Army
: Philadelphia District
] Corps of Enginecrs
; Northern Areca Office
] K. D. #4, Box #147
3 Lehighton, PA 18235
4 Dear Major Means:
; The following is the proposed action that will be taken by Beltzville
3 State Park's personnel to correct the subjoct deficiencies:
; : SEWAGE TREATMENT ELANT
B £
fi g' a. The exposed equipment will be repainted as scheduling permits, rrior or
‘§ {' during this scason's operation.
- "§ k. A flow meter has heen requested for purchasc.
)
. 7]
) c. The float switch is currently being repaired and when reinstalled, the
floxible conduit will be replaced along with proper connections by a
certified electrician.
k:
k
3 RECRFEATION AREA
3 a. Water 'fank_and Pump House.
1. Appropriations will be requested through this vear's 100 Allocation
Request.
9
- 2. The rust spots on the water tank will be removed and painted with the
appropriate paint prior to filling the tank feor the 1977 scason.
3. The altitude valve has been bypassed and the well pumps are turned on and
Xid off manually. The altitude valve is not dependable and the manual operation
- of the tower is the bhest assurance of an ample water supply to the Dot
§ 4, Painting of the water tower will be submitted on the 1077 400 Ai:vonwrialion ;é
§ i Reruest. 3
. b
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b. govcrod Bridge.

Materials for the repair of the roof have heen purchased and a contract

1.
to install the roof is currently underway.

c. Change House.

1 Half of the change house toilet facilities have been hlocked off to save
water and personnel in cleaning the facility. There have been no incon-
venicences to the using public from the reduction of toilets and n» result-
ing damage to the blocked-off section of the building. )

2. Repairs and rcplacemant of the. change house roof have been completed.

3. Lights and shades have been purchassd and will be installed prior to the
building's opening this season.

4. Paint is being purchased for the eoxterior stalls. The stalls will be

repainted as work scheduling permits.

Stack scctions and wind shields on the oil-fired hot water tanks have
been purchased and will he instailed prior to opening the building thi

season.

d. Lifeguard station.

1. The cxhaust fan will be repaired or replaced prior to the use of the
Fuilding,

e. Picnic Area,

plumbing fixtures in the comfort station will b2 cleaned of alld

1. “he sink
replacoments purchased as appropriations hecome availabie.

rust and

kxncorely yours

Park Su,erintendent

AJL:rgs
o=
¥ LY |
\ IR , .
, [ b L
. C - Foy e
r P F f i :
, Toma el LRy
] ) L a v g ’
P (R * i , ,
. N (SRR MR ;
e L aLeegd b Lvi«"h é
!
'
i
) !
. :
A ¢
i !
% B
. e e wem |
~ e, -~ Aa N me e Neelm o v v s . M -~ v ) j%
. PR TR T N AN ra A G AN AR RSN AT
5 . RSRIIE RS . Z
.
R et DAL t Tt s NOM T rera e ) Siﬁ i;
et TSI YT st PRSIy R
— ‘ : peeasas —— gy Fan ]
- DO P ¢ B2 S 3 e o



